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There i s  an increas ing  i n t e r e s t  i n  the  development of b e t t e r  c a t a l y s t s  for  
t h e  hydrodeni t rogenat ion (HDN) and hydrodesulfur izat ion (HDS) of coa l  der ived 
f u e l s  and o i l  heavy res idues .  
p rac t ions  contain a h igher  concentrat ion of heteroatoms than l i g h t  petroleum s tocks  
and a r e  much more d i f f i c u l t  t o  process .  Metal s u l f i d e s  c a t a l y s t s  play a very 
important r o l e  i n  HDN and HDS processes  a s  wel l  a s  i n  d i r e c t  coa l  l iquefac t ion .  
There i s  concrece evidence of che d i r e c t  r o l e  piayed by i ron  s u i f i d e s  i n  d i r e c t  
c o a l  l iquefac t ion .  We have inves t iga ted  t h e  sur face  reac t ions  on i ron  s u l f i d e s ,  
e s p e c i a l l y  p y r r h o t i t e s  using s tandard sur face  techniques,  EXAFS and in  s i t u  
Mossbauer spectroscopy.  We f ind  clear evidence of the  involvement of the  i ron  
s u l f i d e s  sur faces  i n  t h e  cleavage of oxygen bonds i n  coa l  and coa l  derived products .  
I n  HDN and HDS r e a c t i o n s ,  t h e  r o l e  of the  i ron  s u l f i d e s  i s  l e s s  important than t h a t  
of Mo-Co or Mo-Ni supported c a t a l y s t s .  We have performed a systematic i n  s i t u  
s tudy of Ni-Mo supported on gamma alumina using x-ray absorpt ion techniques as  w e l l  
a s  i n  s i t u  Mossbauer spectroscopy. The HDN of qu inol ine  w a s  s t u d i e s  by both 
techniques between room temperature and 4400C a t  high hydrogen pressures .  
c l e a r  evidence of N i  a ssoc ia t ion  t o  Mo, t h e r e  is a l s o  N i  i n  separated i s l a n d s  and 
a t h i r d  phase of N i  i n t e r a c t i n g  s t rongly  with alumina and forming nickel-aluminate. 
When s u l f i d a t i o n  t a k e s  p lace  i m e d i a t e l y  a f t e r  c a l c i n a t i o n  two s u l f i d e  phases 
a r e  i d e n t i f i e d ,  one assoc ia ted  with the  MoS i s l a n d s  on the  support and the o ther ,  
probably, with a non-stoichiometric n i c k e l  s u l f i d e  compound. Very small amounts 
of n icke l  aluminate a r e  observable .  

The HDS of dibenzothiophene was s tudied using a pure MoS2 c a t a l y s t  and a 
commerical Ni-Mo c a t a l y s t .  The s t r u c t u r e  of the  c a t a l y s t s  was inves t iga ted  using 
x-ray absorpt ion techniques.  A l l  the  measurements were performed i n  s i t u  between 
-195OC and 44OoC. It was observed t h a t  the  presence of n icke l  tends t o  s t a b i l i z e  
t h e  MoS2 i s l a n d s  on t h e  support ;  i n  the  absence of n i c k e l  there  i s  very c l e a r  
evidence of i r r e v e r s i b l e  s u l f u r  loss .  

is r e l a t e d  t o  the  d i f f e r e n c e  i n  c rys ta l lographic  s t r u c t u r e s ,  which favors  i n  the 
case  of Mo a high d ispers ion  of t h e  c a t a l y s t  on the  support .  
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